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6 Claims. (Cl 164-114) 

My invention relates to a perforating machine and 
more particularly to an arrangement for cutting perfora 
tions in a flat sheet or plate, metallic or otherwise, and 
wherein the marginal outline of the perforation group 
may be varied to provide differing patterns. 

Specifically, the invention is concerned with cutting a 
plurality of perforations in a flat plate wherein the per 
forations are arranged in spaced, parallel rows extending 
across the length or width of the plate and in which the 
perforations in each row may or may not be staggered 
with reference to those in the immediately adjacent rows. 
In a perforated plate of this type, it is desirable for some 
applications that the number of perforations in successive 
rows shall vary according to a selected plan so that the 
marginal outline of the entire perforation group is ir 
regular. 

Present methods of making a plate of this type consist 
in either individually drilling or punching each perfora 
tion which is economically objectionable, or in employ 
ing a machine having a row of aligned punches which 
are activated by a suitable ram. A machine of this type 
is satisfactory where the number of apertures in each 
row is the same, but if the number varies in the different 
rows, it will be apparent that the machine must be stopped 
after punching a row, for example, to manually disable. 
such punches as it is desired to eliminate for the next 
row. Such a scheme of operation is not conducive to 
a high production rate and so increases the unit cost of 
each plate. 

It is therefore one object of the invention to provide a 
perforating machine for cutting a plurality of spaced, 
parallel rows of perforations in a flat plate and which may 
be adjusted initially so that the number of perforations 
in selected rows may be automatically varied as the plate 
proceeds through the machine. 
A further object is to provide a machine of the char 

acter indicated which incorporates an arrangement for 
counteracting the stresses set up in any row area of the 
plate during punching to prevent deformation in this area 
and to substantially preserve the flatness of the plate. 
A further object is to provide in the above machine 

mechanism for automatically lifting the plate following 
each punching operation to insure that the burred side 
of the plate will clear the dies as the plate is advanced 
to the next punching position. 

These and further objects of the invention will be set 
forth in the following specification, reference being had 
to the accompanying drawings, and the novel means by 
which said objects are effectuated will be definitely pointed 
out in the claims. 3. 

In the drawings: 
Fig. 1 is an end view of the machine as faced by the 

operator. 
Fig. 2 is a plan view of the machine looking in the 

direction of the arrow 2 in Fig. 1, the plate carriage oc 
cupying an intermediate position between its beginning 
and terminal positions and the ram which actuates the 
punches being omitted. 
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Figs. 3 and 4 are fragmentary side views, partly in 

section and looking in the direction of the arrow 3 in 
Fig. 2, showing, respectively, the positions of parts just 
prior to the punching of a row of perforations and Sub 
sequent to the release of the plate carriage for movement 
to the next punching position. 

Fig. 5 is a fragmentary plan view, looking in the di 
rection of the arrow 5 in Fig. 4, showing the releasing 
mechanism for the plate carriage. 

Fig. 6 is an enlarged section along the line 6-6 in 
Fig. 2 showing the releasing mechanism and immediately 
adjacent parts. - 

Fig. 7 is an enlarged side view, partly in section and 
as viewed in Fig. 3, of the mechanism for releasing and 
advancing the plate carriage to successive punching po 
sitions. - 

Fig. 8 is an enlarged elevation, partly in section and as 
viewed in Fig. 3, of the mechanism for indexing the 
can roll which determines the selection of the punches 
which are to operate. - - 

Fig. 9 is a fragmentary view looking in the direction 
of the arrow 9 in Fig. 8. 

Fig. 10 is a view of the cam roll mechanism taken 
along the line 10-10 in Fig. 9 and looking in the di 
rection of the arrows. 

Fig. 11 is an enlarged, fragmentary view, partly in 
section, of a punch, of the device for slightly bending the 
plate on the far side of the punch at the instant of per 
foration to counteract stresses set up in the punched area, 
and of the spring actuated bars for lifting the plate so 
that the burred portions thereof will clear the dies when 
the plate is advanced to the next position, all as viewed 
in Fig. 4. 

Fig. 12 is an enlarged, sectional elevation of the valve 
whose operation determines release and advance of the 
plate carriage to successive punching positions. 

Fig. 13 is a schematic, sectional elevation of a valve 
which is employed in several locations in the machine, 
Some being cam operated and others manually controlled 
to establish pneumatic pressure in the associated pipe or 
hose lines. 
- Fig. 14 is a plan view showing a typical perforated 
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plate as produced by the machine, the perforation ar 
rangement being representative and not restrictive. 

Fig. 15 is a fragmentary view, similar to Fig. 11, show 
ing a gag block in retracted position to thereby disable 
the associated punch. 

Referring to Fig. 14, there is illustrated an apertured 
plate showing a characteristic aperture pattern as pro 
duced by the machine. The latter will be described as adjusted and arranged to produce this particular pat 
tern, but from the subsequent explanation, it will become 
obvious that this pattern may be varied as desired. 
The numeral 10 indicates the original plate which may 

have any marginal outline, but, for convenience, is shown 
as having a rectangular shape. The particular perfora 
tion arrangement shown may be considered as consisting 
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of Subgroups 11, each including spaced, parallel perfora 
tion rows 12 to 20, inclusive, which extend across the 
width of the plate parallel to the leading edge 21 con 
sidered with reference to the feed of the plate to the 
machine. a . 

It will be noted that there are a different number of per 
forations in successive rows in each subgroup 11, the 
roWS 12 and 20 containing the largest number while the 
central row 6 contains the least number, and also that 
the perforations in rows 12, 14, 16, 18 and 20 are stag 
gered with reference to those in the rows 13, 15, 17 and 

70 19, respectively. To effect this staggered arrangement, 
the plate 10 is passed through the machine twice, the first 
trayerse producing the alternate rows 12, 14, 16, 18 and 
20 in each subgroup 11 and the second traverse producing 
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the intervening rows 13, 15, 17 and 19. Before be 
ginning the second traverse, the plate is shifted slightly 
laterally and forward. However, as will be explained 
more in detail, if a pattern is desired in which the per 
forations in all rows are aligned transversely and length 5 
wise of the plate with any selected number of perforations 
in each row, this can be accomplished by one traverse, 
or if desired by two traverses. 

Referring to Figs. 1 to 3, the novel features of the 
machine are incorporated in a generally standard type of 
punch press including a bed 22 on which is mounted in 
the usual way a vertically reciprocating ram 23 whose 
movements are under the control of the operator as pres 
ently described. Extending forwardly from the ends of 
the bed 22 at a convenient height is a pair of spaced, 
horizontal, guide rails 24-24 and bridged therebetween 
and slidable thereon is a carriage 25 which supports the 
trailing end of the plate 10, and feeds the latter with a 
step-by-step movement to the successive perforating posi 
tions. To support the plate 10, the intermediate portion 
of the carriage 25 includes upper and lower strips 26 
and 27, respectively (see Fig. 1), between which the 
plate is inserted edgewise to rest on the lower strip 27 
and the trailing end of the plate is held in position rela 
tive to the carriage by means of a pair of locating pins 
28-28 which extend downwardly through the upper 
strip 26 and through apertures 29-29 (see Fig. 14) ad 
jacent the trailing corners of the plate, these apertures 
being drilled in the plate prior to the processing thereof. 
However, the plate 10 may be suitably clamped to the 
carriage 25. 
A pair of spaced gear racks 30-30 are suspended from 

and parallel to the guide rails 24, respectively, adjacent 
the ends of the carriage 25 and meshing with the racks 
are gears 31-31 which are keyed to a shaft 32 that 
is supported by hangers 33-33 depending from the car 
riage. 
gears 31 are rotated counterclockwise as presently de 
scribed, the carriage 25 is moved towards the ram 23 
into successive perforating positions. - 

In each of the latter positions, the carriage 25 is held 
against inadvertent movement by the following instru 
mentalities. Referring to Figs. 2 and 6, the right hand 
rack 30 has attached to the upper side thereof an index 
rail 34 having apertures 35 spaced therealong to deter 
mine perforating positions of the carriage 25 and for 
receiving the lower end of a slidable index pin 36. This 
pin extends upwardly through and above the carriage 
strip 26 and an auxiliary plate 37 mounted on the upper 
side of the strip 26. Above the plate 37, the pin 36 is 
enlarged to form a head 38 whose upper end is engaged 
by one end of a spring 39 and the other end of this 
spring bears against a cage 40 which extends downward 
ly through the auxiliary plate 37 to rest on the strip 26. 
In the position of parts shown in Fig. 6, the lower end 
of the index pin 36 is biased into one of the apertures 35 
in the index rail 34 thus locking the carriage 25 against 
movement. 
To raise the pin 36, the head 38 is transversely slotted 

at 41 and extending therethrough is the reduced end of 
- a cam finger 42 having an outwardly inclined cam surface 
43. This finger is slidable endwise on the upper surface 
of the plate 37 in directions transverse to the movement 
of the carriage 25 and is retained for this movement by 
a housing 44 carried by the plate 37. Biasing of the 
finger 42 in the retracted position shown in Fig. 6 is 
effected by a spring 45, one end of which is attached 
to a fixed post 46 mounted on the housing 44 while the 
other end is secured to a post 47 which extends through 
an elongated slot 48 in the upper wall of the housing 44 
for mounting in the cam finger 42. . . . . . . . . 

Before the carriage 25 can be shifted from one per 
forating position to the next, the cam finger must be 
advanced to the dotted position shown in Fig. 6 to there 
by lift the index pin 36 and the mechanism for accom 

From Fig. 3, it will be apparent that, when the 
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4. 
plishing this result and the shifting of the carriage to its 
next perforating position will now be described. 

Referring to Figs. 6 and 7, the shaft 32 is extended 
to the side of the machine and has keyed thereto one 
element 49 of a typical overrunning clutch, designated 
generally by the numeral 50, which also includes a sur 
rounding cooperating element constituting the hub 51 of 
a rock lever or arm 52. The arrangement is such that 
when the rock arm 52 is rotated clockwise to the dotted 
position shown in Fig. 7, the clutch 50 runs free, but 
when the rock arm is returned to the full line position, 
the clutch 50 locks and effects a counterclockwise rota 
tion of the shaft 32 and a rolling of the gears 31-31 
along the racks 39-30 with accompanying movement 
of the carriage 25 towards the ram 23. The outer end 
of the rock arm 52 carries an arcuate cam 53 which, 
when the arm 52 is rocked clockwise as viewed in Fig. 
7, engages the adjacent end of the cam finger 42 to there 
by shift the latter towards the left as viewed in Fig. 6 
and raise the index pin 36 clear of the index rail 34. 
When the rock arm 52 is returned towards the full line 
position shown in Fig. 7, engagement of the cam 53 with 
the cam finger, 42 is maintained long enough to insure 
a movement of the carriage 25 sufficient to prevent the 
pin 36 from returning to that aperture 35 which it pre 
viously occupied. The length of each movement of the 
carriage 25 is equal to the spacing between adjacent aper 
tures 35 in the index rail. 34. 
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Movement of the rock arm 52 is effected pneumatically 
under the control of the operator in the following man 
ner, reference being had to Figs. 3 and 4. An air hose 
54, connected to a source of air pressure, has its delivery 
end attached to a multiport fitting 55 suitably carried 
by the main frame of the machine and from one of the 
outlet ports of this fitting leads forwardly an air hose. 56 
which connects with a pipe 57 that moves with the car 
riage 25. A manually operated valve. 58, biased to a 
closed position, is included in the pipe 57 at a point con 
venient to the operator and the terminus of the latter 
pipe connects with the top of a valve 59 presently de 
scribed. An air hose 60 has its inlet connected to an 
other outlet port of the fitting 55 and its opposite end 
communicates with one side of the valve 59 from which 
also extends an exhaust hose 61. The latter may be 
omitted if desired and its function performed by a port 
in the casing of the valve 59 as presently described. 
A pair of hoses 62 and 63 connect with the opposite 

side of the valve 59 and their other ends connect with 
the opposite ends of a cylinder 64, all respectively mount 
ed on the carriage 25 and within which is reciprocable a 
double acting piston 65. A piston rod 65 connects the 
piston 65 with an auxiliary rockarin 67 which has a corin 
mon pivot with the rock arm 52 and moves therewith. 
Preferably, the mounting of the cylinder 64 is such as to 
permit a slight rocking movement as the piston 65 re 
ciprocates and, for this purpose, the end of the cylinder 
opposite to that through which the rod 66 slides is pivoted 
at 68 on the carriage 25. 
The valve 59 whose operation determines pressure ad 

mission to opposite sides of the piston 65 is more particu 
Early shown in Fig. 12 to which reference will now be 
made. It includes a casing 69 having cavities 78, 7, 72 
and 73 for receiving respectively the hoses 60, 65, 62 and 
63, although as noted above, the hose 6 may be cinnitted 
so that the cavity 72, which serves as an exhaust, will 
communicate directly with the atmosphere. The central 
portion of the casing 69 is bored to provide a bottomed 
pocket 74 in which is fitted a cylindrical sleeve 75 having 
ports 76, 77, 73 and 79 which constantly connect the cavi 
ties 70, 7, 72 and 73, respectively with the interior of the 
sleeve .75. - - - - 

The top of the casing 69 carries a hollow cap 86 with 
which the delivery end of the air pipe 57 connects and 
reciprocable in this cap in alignment with the sleeve 75 
is a piston 83 which is responsive in a downward direc 



tion to pressure admitted through the pipe 57. The piston 
81 is carried on the upper end of a rod 82 which extends 
downwardly within the sleeve 75 and carries upper and 
lower, spaced, piston valves 83 and 84. When pressure 
is not present above the piston 81, the latter is biased 
to the upper position shown by a spring 85 interposed 
between the piston 8 and a disk 86 supported on an 
internal shouldered part of the sleeve 75. . 
The relation of the piston valves 83 and 84 to the ports 

76, 77, 78 and 79 is such that, with the valve conditioned 
as in Fig. 12, i. e., no pressure above the piston 81, the 
pressure hose 60 communicates with the hose 62 so that 
pressure is admitted to the cylinder 64 (see Figs. 3 and 
7) to maintain the piston 65 in the left hand position 
shown, while the opposite side of the piston 65 communi 
cates through the hose 63, and ports 79 and 77 with the 
exhaust cavity 71, the two latter ports being then un 
masked by the piston valve 84. 
To admit pressure to the left side of the piston 65 

to effect a clockwise rotation of the rock arm 52, the man 
ually operated valve 58 is opened to admit pressure to 
the cap 80 above the piston 81. The valve 58 is of well 
known construction and its internal arrangement is such 
that, when in biased, closed position, the portion of the 
pipe 57 on the delivery side of the valve connects through 
the casing of the wave with the atmosphere, but in open 
position, the exhaust opening is closed and a full pres 
sure condition is established throughout the pipe 57. The 
essentials of this type of valve are shown in Fig. 13 as 
presently described. w 
When pressure is applied to the piston 81, it is moved 

downwardly until the lower piston valve 84 occupies the 
dotted position shown in Fig. 12 which is below the 
port 79 but in masking relation to the exhaust port 77. 
The port 79 then communicates through the annular space 
between the piston valves 83 and 84 with the pressure 
port 76, while the piston valve 83 is then below the port 
78 which communicates above the latter valve succes 
sively through a port 37 in the sleeve 75 and a passage 
88 in the casing 69 with the exhaust cavity 71. 
From the foregoing, therefore, it will be apparent that, 

when the valve 58 is opened, movement of the piston 
65 towards the right rotates the rock arm 52 clockwise to 
thereby raise the index pin 36 and free the carriage 25 for 
movement, whereupon the operator releases the valve 58 
for closure to thereby apply pressure to the opposite side 
of the piston 65 (see Figs. 3 and 7) and effect a shift 
of the carriage 25 by the interaction of the arm 52 and 
overrunning clutch. The pressure on the left side of the 
piston 65 is relieved through the valve 59. This carriage 
movement is limited by the dropping of the index pin 36 
into the next aperture 35 in the index rail. 34. 

Associated with this intermittent carriage movement 
and triggered thereby is a mechanism for determining 
whether all of the punches are to operate to produce the 
maximum number of perforations in any row, or whether 
certain of the punches are to be prevented from operating. 

Referring to Figs. 3 and 6, a fixed cam rail 89 is sup 
ported on the control side of the machine, i. e., the side 
on which the valve 58 is located, and from the lower side 
of this rail depend a plurality of can lobes, 90 spaced 
lengthwise along the rail. In the assumed conditions of 
the machine, the spacing of the lobes 90 is such as to de 
termine, in conjunction with other parts presently de 
scribed, the punching of perforations in rows 12, 14, 16, 
8 and 26 of the plate 10. As the carriage 25 moves, 
each lobe 90 in succession engages the roller equipped 
end of a lever 91 whose opposite end is link connected 
in a pivotal manner to a casing 92 forming part of a 
valve 93 that moves with the carriage 25. 

Referring to Fig. 13 which shows the details of the 
valve 93, the casing 92 includes a chamber 94 in which 
is reciprocable a piston valve 95 having a stem 96 which 
extends externally of the casing for constant contact with 
an intermediate part of the lever 91. The piston valve 
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95 is biased in this position by a spring 97 interposed be 
tween the piston valve and closed end of the chamber 94, 
the extension of the spring also serving to maintain the 
roller end of the lever 91 in contact with some part of the 
cam rail 89. The valve 93 also includes an inlet port 98 
which constantly communicates with the air pipe: 57 on 
the pressure side of the valve 58 (see Fig. 3) so that air 
pressure is always present in this port, and also with 
an outlet port 99 which constantly communicates with 
an air hose 100 leading to parts presently described. Still 
referring to Fig. 13, the closed end of the chamber 94 or 
on the spring side of the piston valve 95 includes an ex 
haust port 10 which connects with the atmosphere. 
The position of the piston valve 95 in Fig. 13 is the 

same as that shown in Fig. 3, namely, it masks the inlet 
and outlet ports 98 and 99 so that pressure from the air 
pipe 57 is denied to the air hose 100 and the latter con 
nects with the exhaust port. 101 through a groove 102 
in the side wall of the chamber 94. When the lever 91 
is rocked by a cam lobe 90 to the position shown in Fig. 
4, the piston valve 95 is shifted to the dotted position 
shown in Fig. 13 in which it masks the exhaust groove 
102 and the air pipe 57 and air hose 100 are pressure con 
nected around a reduced neck 103 above the piston valve. 
Return of the lever 91 to a position comparable to that 
shown in Fig. 3 as permitted by movement of the car 
riage 25 enables the spring 97 to restore the piston valve 
to the closed position shown in Fig. 13. 

Details of the valve 93 as set forth above are illustra 
tive of the manually operated valve 58, the only difference 
being the substitution of a button for the lever 91. 

Continuing with the mechanism whose operation is in 
itiated by opening of the valve 93, and referring to Figs... 1 
to 4, a cam roll 104 is rotatably supported in spaced brack 
ets 105-105 carried by the main frame of the machine 
above and in transverse relation to the movement of the 
plate to be perforated. Mounted in the peripheral surface 
of the cam roll 104 is a plurality of rows of detachable 
cam lobes 106 which are spaced circumferentially of the 
roll and with the lobes in each row being in alignment 
lengthwise of the roll. Further, the lobes 106 are also 
arranged in ring groups which are spaced lengthwise of 
the roll 104, with the lobes in each ring group lying in the 
same plane transversely of the roll as shown in Fig. 1. 
Whenever the valve 93 is opened to establish pressure 

in the air hose 100, mechanism responsive to such pres 
sure is provided to index the cam roll to successive posi 
tions and will now be descried. Referring to Figs. 3, 4 
and 8, the delivery end of the air hose 100 connects with 
the upper end of a cylinder 207 through a port 108 therein 
(see Fig. 8) and this cylinder end is pivotally supported 
on an arm 109 carried by one of the brackets. 105 so that 
the cylinder hangs vertically. 

Referring now more particularly to Fig. 8 which shows 
the indexing mechanism on a larger scale, a piston 110, 
responsive in a downward direction to pressure in the 
port 108, is reciprocable in the cylinder 107 and its rod 
111 extends downwardly through the lower end of the 
cylinder for pivotal connection to a lever 112 that is freely 
journaled on the adjacent pintle 113 that extends from 
one end of the can roll 04. The lever 112 is biased to 
the position shown in Figs. 3, 4 and 8 by a spring 114 
whose opposite ends are respectively secured to the arm 
109 and the lever 112. 
As shown in Figs. 8 and 9, the lever 112 is set substan 

tially beyond the adjacentend of the camroll 104 and posi 
tioned between these parts and supported by struts 115 
115 carried by the lever 112 is a generally arc shaped, 
flat cam plate 116 whose outer edge surface 117 is ec 
centric to the surface of the roll. Riding on the surface 
117 is a roller 118 carried by the outer end of a lock pin 
119 which is slidable in a channel formed by comple 
mentary parts of an extension 120 on the bracket 105 and 
a plate 121 (see Fig. 10) secured thereto. The inner end 
of the lock pin 119 is engageable with a peripherally. 
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7 
toothed disk 122 which rotates with the cam roll 104 and 
the pin is biased in this position by means of a spring 123 
whose opposite ends are respectively secured to a pin 
124 mounted on the plate 121 and a pin 225 carried by 
the lock pin 119 and reciprocable in a slot 26 provided in 
the plate 121. The lock pin 119 holds the can roll 84 in 
each position to which it is sucecssively indexed as pres 
ently described. . . . . . 

In the position of the several parts shown in Figs. 8 
to 10, pressure is lacking above the piston 10 so that the 
lever 112 and cam plate 16 occupy the full line positions 
and the roller 18 contacts that part of the cam surface 17 
which is closest to the axis of the cam roll 04. The lock 
pin 119 is then fully engaged with the disk 122. When 
pressure is established above the piston 10, i. e., by 
opening of the valve 93, the lever 112 and cam plate 16 
are moved downwardly in a counterclockwise direction to 
the positions shown dotted in Fig. 8. This movement 
rides the roller 118 along the cam surface 17 so that in 
the dotted position, it is located at a greater distance from 
the axis of the roll 104 to thereby retract the lock pin 9 
from engagement with the toothed disk 122. 
The cam roll 104 is now free to be indexed to the next 

position. After the lever 91 (see Figs. 4 and 13) has 
cleared the adjacent cam lobe 90, the valve 93 closes and 
the pressure in the air hose 100 and in the space above 
the piston if (see Fig. 8) exhausts through the port B. 
The spring 114 then returns the lever 112 to the full line 
position in Fig. 8 and it is during this movement that the 
cam roll 104 is indexed to its next position. For this pur 
pose, one end of a pawl 127 (see Fig. 8) is pivoted to an 
intermediate part of the lever 112 and the opposite end 
rides on a ratchet portion 128 provided on the periphery - 
of a disk 129 keyed to the pintle 13. The several parts 
are so related that a full stroke of the piston 10 in a 
downward direction as viewed in Fig. 8 will move the 
pawl 127 a distance such that on the upstroke of the piston, 
the pawl will clockwise rotate the cam roll an arcuate dis 
tance equal to that between adjacent rows of cam lobes 
106. 

Occasionally, it may be desirable to manually rotate 
the cam roll to any desired position and, for this purpose, 
the pin on which the roller 118 is mounted is extended to 
provide a hand grip 30 (see Figs. 9 and 10) whereby 
the lock pin 119 may be manually retracted and the disk 
129 carries a plurality of radial arms 131 whereby the 
roll 104 may be manually rotated. 
In each indexed position of the cam roll 104, one lobe 

106 of each ring group thereof, unless previously detached 
as presently explained, extends vertically downward (see 
Figs. 3, 4 and 8) for actuating a lever-valve unit 32 
which is identical with the like unit shown in Fig. 13, there 
being one such unit for each ring group identified by the 
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block 142 thereabove whose position determines whether 
the associated punch 146 will perforate when the ram 
23 moves downwardly. 
The end of each block 142 opposite to its connection 

with the piston rod 141 is reduced in thickness at 147 
for a convenient distance from the adjacent end thereof 
so that when the block is in the retracted position shown 
in Fig. 15 under conditions presently noted, this reduced 
portion lies above the associated punch 146 and is spaced 
from the upper end thereof. Hence, when the ram 23 
descends and this particular punch contacts the plate 10, 
the absence of backing above the punch results in the 
latter sliding upward so that the punch in question does 
not perforate. However, when a gag block 142 is in the 
advanced position shown in Figs. 3, 4 and 11, then the 
thicker portion of such block provides full backing for 
the associated punch which performs its normal function 
when the ram 23 descends. Each block 142 is biased 
towards the retracted position shown in Fig. 15 by a 
spring 48 whose ends are respectively attached to a 
pin 149 carried by the block and a pin 150 carried by 
a fixed plate 151. 

Before describing the sequence of operations neces 
sary to produce a plate having the perforation pattern 
shown in Fig. 14, reference will be made to certain fea 
tures which are directed to preserving the flatness of the 
plate 10 during the punching operation and to facilitating 
the movement of the plate after each such operation. 

Referring to Fig. 11, bars 52 and 153, shaped on 
their under sides to present particular surfaces to the 
plate 10, extend transversely of the machine on opposite 
sides of the line of punches 46, i. e., forward and aft of 
the punches considered with respect to the movement of 
the plate 10 and sufficiently close to the punches to in 
sure the operation presently described. The bars 52 and 
153 are respectively carried by a plurality of postS 54 and 
155 depending from the ran 23, the posts 55 being 
sightly longer than the posts 154 for a purpose which will 
now be explained. 

In the perforating position shown in Fig. 11 and con 
sidering one punch 146 which has passed through the plate 
9 and into a female die 56 carried by the bed 22, the 

bar 52 contacts the plate 18 forwardly of the punch 
so that the plate rests uniformly on the top of the de 
:56, but the additional length of the posts i55 causes the 
bar 53 to slightly deflect the plate beyond or aft the 
punch, this relation being exaggerated in Fig. 11. The 
purpose of this arrangement is to counteract the stresses 
set up in the perforated zone and to resist the tendency 
towards deformation set up by the perforating operation. 
The construction is particularly desirable where, as in 
the present instance, a row of perforations is simultane 
ously punched across the plate. 

numeral 133 (see Figs. 1 and 2). An air pipe 134 con 
nects the supply fitting 55 with a manifold 35 which ex 
tends transversely of the machine beneath the cam roll 
104 and extending upwardly from the manifold is a plu 
rality of air branch pipes 136, each of which connects. 
with the inlet of one of the lever-valve units 132. The 
outlet of each of the latter units connect by a hose 137 (see 
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Figs. 3 and 4) with one end of a horizontal cylinder 38. 
and all of the latter are supported by a cross member 139. 

Reciprocable in each cylinder 133 is a piston 40 which 
is responsive to pressure in the hose i37 and its rod 41 
extends through the opposite end of the cylinder for con 
nection with a gag block 142 which is slidable along the 
under surface of the ram 23. Specifically, each gag block 
142 is finger-like in shape and includes in the thicker 
portion thereof an elongated slot. 143 through which ex 
tends a pin 144 carried by the ran 23. Each gag block 
142 is also slidable through a carrier 145 which depends. 
from the under side of the ram 23 and extends along the 
length thereof. Vertically slidable in this carrier is a gang 
punch assembly including a plurality of aligned punches 
146, each being in operative relation to a companion gag 
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The other additional feature relates to insuring free 
traverse of the plate E0 after each perforation thereof. 
The cutting of the perforations forms a downwardly ex 
tending burr around at least a part of each edge thereof 
which would prevent Subsequent edgewise movement of 
the plate by locking with the dies. To prevent this possi 
bility, rollers 157 are disposed forwardy and aft of the 
line of dies 56 and extend across the machine, the ends 
of the rollers being journaled in blocks 53 which reston 
springs 159 suitably mounted in pockets in the bed 22. 
During the perforating operation, the roilers 57 are de 
pressed by the plate 18 due to the pressure exerted by the 
bars 152 and 53, but when the ran 23 is raised, the 
extension of the springs 59 causes the roilers. 157 to 
lift the plate 10 sufficiently for the burrs to clear the dies 
E56 so that the plate-19 may be advanced to the next 
perforating position. - . - 

In describing the operation of the machine, it will be 
assumed that the trailing end of the plate () has been 
mounted in the carriage 25 and secured thereto by the 
locating pins 28 as described above and shown in Figs. 1. 
and 2, and that the leading edge of the plate is located, 
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at such a distance beyond the line of punches 146 as will 
locate the first row of perforations 12 (see Fig. 14). 
The carriage 25 can be shifted manually to the above posi 
tion by manually lifting the index pin 36, or can be power 
shifted as described above by operating the valve 58. 
The several parts will then occupy the relative positions 

shown in Fig. 3, i.e., the lever 91 engages the cam rail 
89 between a pair of adjacent lobes 90, the lever part of 
each lever-valve unit 132 engages the associated cam lobe 
196 so that this unit is in open-position to thereby hold 
the companion gag block 42 in advanced or punching 
position, and that the ram 23 is in the raised position 
shown. The operator then opens a valve 160 (see Fig.2) 
which is mounted on the carriage 25 adjacent the valve 
53 and connects through air hoses 161 and 162 with 
mechanism for effecting in the usual manner a down 
stroke of the ram 23 and an up stroke thereof. This 
mechanism is well known, forms no part of the invention 
and is not shown in the drawings. - 

Since for the perforation pattern shown in Fig. 14, 
the first row 12 contains the largest number of perfora 
tions, or fifteen in the assumed situation, there is a corre 
sponding number of cam lobes 106 in the associated lobe 
row on the cam roll 104 so that all punches 146 function 
when the ram 23 descends. 
The operator then opens the valve 58 to thereby ad 

vance the carriage 25 in the manner described above a 
distance equal to that between an adjacent pair of aper 
tures 35 in the index rail. 34, which distance is equal to 
the spacing between the alternate perforation rows 12, 
14, 16, 18 and 20 in the subgroup pattern 11 (see Fig. 
14). This carriage movement also rotates the cam roll 104 
as described above to the next indexed position which 
brings the next row of cam lobes 106 into opening rela 
tion to the lever-valve units 132. The plate 10 is now in 
position for the punching of the perforation row 14, but 
since this row contains two less perforations than the row 
12, it will be understood that prior to commencing opera 
tions on the plate 10, one lobe 106 would have been re 
moved from each end of the last named lobe row where 
by the associated lever-valve units 132 assume a closed 
position and the companion gag blocks 142 are shifted to 
the retracted position shown in Fig.15. The punches 146 
which are operably related to the last named blocks 142 
are accordingly disabled so that when the ram 23 
descends, only thirteen perforations will be punched in 
the row 14 and they will be related to the perforations in 
the row 2 as shown in Fig. 14. - 
The above operations are repeated for the perforation 

rows 16, 18 and 20 with the following proviso relative 
to the prior conditioning of the cam roll 104 as to the 
lobes 106 thereof. For the perforation row 16, two lobes 
106 are removed from each end of the associated lobe 
row, while one lobe is removed from each end of the lobe 
row for producing the perforation row 18. Perforation 
row 20 contains the same number of perforations as row 
12 so the number of lobes along the roll 104 for the 
former is the same as for the latter, only the rows being 
different in the latter instance. . . . . 
The punching of the perforations in successive subgroup 

patterns 15 proceeds in the same manner as above. 
Whenever a cam lobe 106 is removed, the punch 146 
associated therewith will not function. . . . . 
To punch the perforations in the intervening rows 13, 

15, 17 and 9 whose perforations are staggered with re 
spect to those in the other rows, the carriage 25 is first 
manually returned to the starting position shown in Fig. 
3, the locating pins 28 are removed and the plate 10 is 
shifted sightly forward or towards the ram 23 and to the 
right, as viewed in Figs. 2. and 14, until its locating 
apertures 29-29 register with apertures 163-163 (see 
Fig. 2) in the upper carriage strip. 26. The pins 28 are 
then reinserted through these aligned apertures and the 
carriage 25 is moved to the position for punching the 
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the index pin 35 and the appropriate index aperture 35. 
The lateral shifting of the plate 10 insures that when 

the ram descends, the perforations punched to form the 
row 13 will be staggered with reference to those in the 
row 2 or, in other words, the perforations in the row. 
13 will lie opposite the spaces between the perforations 
in the row 12, respectively. For the particular subgroup 
pattern shown, the perforations in the perforation row 
13 number fourteen which requiers the prior removal of 
one lobe 106 from the left end, as faced by the operator, 
of that row of such lobes which determine the number 
of punches i46 for producing the apertures in row 13. 
For the perforation rows 15 and 17, each including 
twelve perforations, the appropriate cam lobe rows will 
each lack two lobes (6 from the left end and one lobe 
from the right end, while the perforation row 19, being 
identical with the row 53, will have its cam lobe ro 
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conditioned as for the perforation row 13. 
The machine is preferably conditioned so that during 

the first traverse of the plate to produce the perforation 
rows A2, 4, 16, 18 and 20, the cam roll iO4 rotates 
through 180 and completes its rotation at the end of 
the second traverse of the plate. This arrangement, how 
ever, may be varied for obvious reasons. 

In the perforating of a plate having the repeated pat 
tern arrangement shown in Fig. 14, the regular spacing of 
the lobes 90 on the cam rail 89 produces successive in 
dexings of the cam roll 104 which, in conjunction with 
the lobe arrangement on this roll produces the pattern. 
However, since the perforation rows 15 and 17 each 
include twelve perforations, and these are successive rows 
in the second traverse of the plate, it is possible to ims 
prove the versatility of the machine for the particular 
pattern and others by employing an additional cam rail 
i64 (see Fig. 6) parallel to and located inwardly of 
the can rail 89. The valve 93 and its associated lever 9. 
are then carried by a hanger 65 having a wing 166 
slidable on the plate 37 and including a slot 167 for 
receiving a stud 68 mounted in the latter plate. A 
nut 69 threaded on the stud 168 holds the wing in either 
the full or dotted positions shown in Fig. 6. 
At the beginning of the second traverse of the plate 

i0 under the assumed condition, the hanger 165 would 
be shifted to the dotted position shown in Fig. 6 wherein 
the lever 9 would be operably related to the cam rail 
64. The spacing of the lobes 170 along this rail would 

be different from the regular spacing of the lobes. 90 
along the cam rail 89 as shown in Fig. 7. When the 
plate i0 reaches the position for punching perforation 
row 15, the cam roll 104 would have been indexed by 
an appropriately located lobe 79 on the cam rail 164 
to determine the proper number of punches to operate, 
namely, twelve, but when the plate reaches the position 
of perforation row 7 which is to also include twelve 
perforations, there would not be any necessity for further 
indexing the roll 164. Hence, there would not be any 
lobe 70 on the rail 163 at the corresponding operating 
point and the ram 23 would punch twelve perforations 
in the row 17. In other words, the cam rol. 84 is 
indexed only when the valve.93 is opened by a cam lobe 
on either the cam rail 89 or the rail 64, and where not 

... indexed, the punches 146 will cut perforations as deter 
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mined by the immediately previous indexed position of 
the roll. 
When the machine is once conditioned by means of 

either the cam rail 89, or the cam rail 164, or both, with 
appropriate lobe spacing along either or both of these 
rails, plus lobe arrangement on the cam roll 104 for 
any particular perforation pattern, the plates may be 
processed at a high production rate and low unit cost, 
and substantially free of any deformation. The machine 
is controlled by a single operator and, except for the 
manual actuation of the valves 58 and i60, is entirely 
automatic in operation. Further, the machine is not 

perforation row 13 as determined by the cooperation of 75 restricted to providing a plate with staggered perfora 
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tions, but will also cut perforations in which the latter 
are aligned lengthwise and crosswise of the plate ac 
cording to any marginal outline. - 
The term "plate,' as employed in the claims, is 

intended to include those elements having thicknesses 5 
commonly regarded as possessed by plates and also to 
include substantially thinner elements which are usually 
denoted as "sheets,” both without limitation as to the 
component material. 

claim: 
1. A machine for making spaced, parallel rows of 

perforations in a flat plate comprising a plurality of 
aligned punches movable into and out of cutting position, 
a carriage connectible to the plate for shifting the same 
to successive cutting positions, means for positively lock 
ing the carriage during the perforation of each row in 
cluding a fixed, spaced apertured rail and a pin movable 
between positions engaging any aperture aid free thereof, 
means including a member. Successively movable in one 
direction to release the locking means and in the opposite 
direction to advance the carriage to the next cutting posi 
tion, pneumatic means selectively controlled for deter 
mining movements of the member, and means triggered 
by the carriage movement for disabling selected punches 
to thereby vary the number of perforations in any row of 
the plate. 

2. A machine for making spaced, parallel rows of 
perforations in a flat plate comprising a reciprocable 
ram, a plurality of aligned and individually movable 
punches carried and actuated by the ram into and out of 
cutting position, a carriage for moving the plate into 
successive positions for cutting, and having gear means 
meshed with a fixed rack, means for locking the carriage 
during the perforation of each row, a rock arm con 
nectible with and freely movable in one direction to re 
lease and in the opposite direction to reengage the lock 
ing means, respectively, and having a one-way clutch 
connection to the gear means when moved in said opposite 
direction for advancing the carriage to the next cutting 
position, the connection of the rock arm to the locking 
means being such that when the rock arm is moved in 
said opposite direction reengagement of the locking means 
is delayed until the carriage has shifted, a plurality of 
elements slidably carried by the ran and shiftable be 
tween positions providing a backing and non-backing for 
the punches corresponding to cutting and non-cutting 
positions of the punches when the ram noves to perforat 
ing position, a cam roll extending transversely of the ma 
chine paraile to the line of punches and having on the 
surface thereof aligned rows of detachable cam lobes 
extending lengthwise and spaced circumferentially of the 
roll whereby the roll may be initially conditioned for any 
desired number of lobes in each row on the roll, means 
responsive to carriage movement for rotatably index 
ing the roll to successively present the rows of 
lobes, and means responsive to the presented rows for 
determining positions of selected individual elements to 
thereby vary the number of perforations in any row of the 
plate. 

3. A machine for cutting perforations in a flat plate 60 
comprising a plurality of aligned punches movable into 
and cut of cutting position, a carriage connectible to the 
plate for shifting the same to successive cutting posi 
tions, a fixed gear rack, means for locking the carriage 
to the gear rack during the cutting operation, a gear 
supported from the carriage and meshing with the rack, a 
rock arm having a one-way connection with the gear 
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and operably related to the locking means in such a way 
that movement of the rock arm in one direction releases 
the locking means and in the opposite direction successive 
ly rolls the gear along the rack to place the carriage in 
the next cutting position and reengages the locking means, 
and lineans controlled by the carriage movement for dis 
abling selected punches to thereby vary the number 
of perforations in any row of the plate. 

4. A machine for making spaced, parallel rows of 
perforations in a flat plate comprising a plurality of 
aligned punches movable into and cut of cutting position, 
a carriage connectible to the plate for shifting the same 
to successive cutting positions and having gear means 
ineshed with a fixed rack, means for lecking the carriage 
during the perforation of each row, a rock arm con 
nectible with and freely movable in one direction to re 
lease and in the opposite direction to reengage the lock 
ing means, respectively, and having a one-way clutch 
connection to the gear means when moved in said oppo 
site direction for advancing the carriage to the next cut 
ting position, the connection of the rock arm to the lock 
ing means being such that when the rock arm is moved 
in said opposite direction reengagement of the locking 
ineans is delayed until the carriage has shifted, and means 
triggered by the carriage movement for determining the . 
operation of selected punches. - 

5. A machine for making spaced, parallel rows of 
perforations in a flat plate comprising a plurality of 
aligned punches movable into and out of cutting position, 
a carriage connectible to the plate for shifting the same 
to successive cutting positions and having gear means 
meshed with a fixed rack, means for locking the carriage 
during the perforation of each row, a rock arm con 
nectible with and freely movable in one direction to re 
lease the locking means and having a one-way clutch 
connection to the gear means when moved in the oppo 
site direction for advancing the carriage to the next cut 
ting position, and means triggered by the carriage move 
ment for determining the operation of selected punches. 

6. A machine for making spaced, parallel rows of 
perforations in a flat plate comprising a plurality of 
aligned punches movable into and out of cutting position, 
a carriage connectible to the plate for shifting the same 
to successive cutting positions and having gear means 
meshed with a fixed rack, means for locking the carriage 
during the perforation of each row, a rock arm con 
nectible with and freely movable in one direction to re 
lease the locking means and having a one-way clutch 
connection to the gear means when moved in the oppo 
site direction for advancing the carriage to the next cut 
ting position, a plurality of elements slidable between 
positions providing backing and non-backing for the 
punches corresponding to cutting and non-cutting posi 
tions of the punches, and means triggered by the carriage 
movement for determining the positions of the elements. 
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